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ABSTRACT

Open Science [0S]) movement, remote collaboration
among research communities and the increased
quantity of new content, data and resources, have
made it clear that traditional licensing schemes
require new tools that would combine technical and
legal features, as well as techno-licensing tools.

In fact, the diversity of open licenses deprived from
standardization frequently leads to situations where
more than one open licenses with different or con-
flicting terms apply at the same time, and hence it
gives rise to license compatibility concerns. This
creates a legal uncertainty that may discourage
authors, scientists, and researchers from releasing
their work under an open license. In this paper,

we identify legal and technological barriers that
pose a challenge in adopting open science practices;
thereafter, we present a new tool, named License
Clearance Tool [LCT], which has been developed

by the Athena RC (Greece) as part of the National
Initiatives for Open Science in Europe - NI40S-Europe
[https://ni4os.eu/), a European project that contri-
butes to the European Open Science Cloud (EOSC]
by supporting its activities in Southeast Europe. LCT
is an open-source tool, which provides a holistic
approach addressing IP issues. LCT focuses on
automating the clearance of Intellectual Property
Rights [IPR] by ensuring the compatibility among
different licenses included in the same resource and
assists users on the selection of the most suitable
license by providing a content summary of them
with respect to permissions, prohibitions, and
obligations in relation to the user needs. It is intended
to support mainly researchers and non-legal experts
in general to publish in FAIR/open modes.
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1 INTRODUCTION

The advent of low-cost Information and Communication
Technologies (ICT) and the World Wide Web in the early
1990s led to increased generation of new content and
knowledge, as it allowed the collection of large amounts
of data and information that could be easily used, copied,
modified, or distributed for further use, often with no or
without significant financial or technical barriers.' For
the first time in the history of humanity such an extended
collaboration between researchers and the production of
collaborative research outcomes had been made possible>
and new opportunities emerged for scientists and resear-
chers to publish and share the content of research pro-
jects, scientific papers and large data sets.3 Such develop-
ments to a great extent followed collaboration patterns
found in Free / Open Source Software (FOSS)* communi-
ties. FOSS practiced a licensing model based on a premise
of sharing and collaboration rather than exclusion and
direct exchange.> In case of content, reusability of copy-
righted works was achieved through open content licenses.

The Creative Commons (CC) initiative, which was ini-
tially set up in 2002, contains a set of various licenses that
allow people to share their copyrighted work to be copied,
edited, built upon, etc., while retaining the copyright to
the original work; CC provides six core licences, each of
which allow stakeholders to use the original work in
different ways. While there are different CC licences, all
CC licences include certain standard rights and obliga-
tions. CC initiative constitutes one of the most successful
open content licensing schemes and provides authors
with a great variety of licenses for literary, musical or
audiovisual works enabling them to choose the most
appropriate one that meets his/her needs. CC initiative
aims to make copyright content more ‘active’ by ensuring
that content can be reutilized with a minimum of trans-
actional effort.® Thus, the emergence of FOSS and open
content licenses together with ICT revolution has brought
anew economic model for the sharing of digital resources
and the reusability of existing knowledge.” It has also
created new challenges and opportunities for Open Access
movement, as defined in the Berlin Declaration on Open
Access to Knowledge in the Sciences and Humanities
(2003).8

The Open access movement constitutes an essential
attribute of Open Science (OS) and aims to make scientific
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knowledge openly accessible in ways that maximize its
value to science and society. Researches can benefit from
the greater scrutiny offered by open science, as it allows a
more accurate verification of research results, whereas
authors experience an increase in the number of citations
their works receive in the open access environment.®> At a
global level, international institutions and other bodies
have taken many initiatives aiming to implement Open
Science mechanisms and some countries have made
efforts to adapt legal frameworks and implement policies
encouraging greater openness in science. At the EU level,
the European Commission has placed a great emphasis
on the adoption of OS practices during the last years.
Indicatively, several pieces of EU legislation were adopted
in order to facilitate the reuse of research data, such as
Public Sector Information Directive (PSI) and the EU
Copyright Directive”. Furthermore, the open-access policy
of Horizon 2020 projects provides for open-access to
publications by default." Additionally, in 2018 the Euro-
pean Open Science Cloud (EOSC) was launched in the
context of the broader Digital Single Market strategy,
which constitutes a pan-European federation of data in-
frastructures supported by the EC, Member States and
research communities. EOSC aspires to provide a solid
framework for collaboration and the pooling of resources
at European, national, regional and institutional levels.
EOSC highly promotes the use of open licenses and all
stakeholders wishing to contribute to EOSC are highly
encouraged to use open content and open software licen-
ses.”

There is thus a growing need to develop legal and tech-
nological solutions to cater not only for the increased
knowledge sharing, but also to allow scientific practices
supporting openness and collaboration to flourish. How-
ever, the proliferation of FOSS and Open Science projects
led to a series of issues of what became known as the pro-

blem of the fragmentation of the commons), i.e. the crea-
tion of multiple licensing schemes that were not neces-
sarily compatible with each other.? For a resource provider,
choosing the appropriate license for a combined resource
or choosing the appropriate licensed resources fora com-
bination is a difficult process, given that it involves choo-
sing a license compliant with all the licenses of combined
resources.* The paper discusses how issues of commons
fragmentation or licensing compatibility can be tackled
through a combination of licensing and technological
tools, what we call in this paper, a techno-licensing app-
roach. LCT aims to help researchers, universities and
other stakeholders to freely use and share their ideas
without any legal uncertainty related to the licensing
scheme applicable to them and to contribute to the esta-
blishment and sustainability of EOSC, where all resear-
chers, innovators, companies and citizens can publish,
find and re-use data, tools and services for research, inn-
ovation and educational purposes.

2 LEGAL CHALLENGES

The legal challenges in the new research environment
created by the Open Science movement have been the
driver for the development of the LCT

a) Large sets of open licenses with different or contra-
dictory content.

The wide spectrum of actions available in the digital era
has affected conventional Intellectual Property (IP) licen-
sing practices and highlighted the need for alternatives to
the mainstream models of sharing copyrighted material
in a lawful manner. In this context, a series of different
open licenses emerged that allowed the free use and dis-
semination of copyrighted content. Since then, many
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software companies have started to adopt open-source
licensing models as part of their business, and many
scientists choose to make their work freely available.*®
Open licenses include a series of different licenses and
many sub-categories thereof. According to the most
acceptable definition on open licenses provided by the
Open Source Initiative,” an open license contains the
following features: (1) free distribution of the software;
(2) free access to the source code (just reproduction costs
are covered); (3) authorization of modifications and the
distribution of derived works; (4) no discrimination
between people and fields of endeavor; (5) no restriction
on other software; and (6) technological neutrality as
well as independence from a specific product. Such licen-
ses vary, depending on the copyrighted work (software,
data, content or other) and the rights and powers granted
to users, such as the right to use a work, to merge two
different works, to relicense a work under different terms,
etc.

b) Standardization aspects

In addition, a standardization problem exists, namely,
license texts may either form part of the source file or may
be missing completely. Even in cases where license infor-
mation is put at the beginning of a source file, it usually
does not follow proper standards.® This diversity of open
licenses deprived from standardization frequently leads
to situations where more than one open license with
different or conflicting terms apply at the same time, and
that in its turn gives rise to license compatibility con-
cerns. For instance, a license that excludes commercial
use cannot be combined with a license that permits so,
and they, thus, may be jointly used. Similarly, a license
that forbids the distribution of a derivation (remix, trans-
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the appropriate license for his/her work can be cumber-
some; individual negotiations, for example, can be a burden
on the author.® In case of a combined resource, the selec-
tion of the appropriate license is even more challenging,
because it involves choosing a license compliant with all
the licenses of combined resources as well as analyzing
the reusability of the resulting resource through the com-
patibility of its license.

d) Plethora of applicable legal requirements.

Sharing of knowledge (including texts, methods etc.),
data and tools, hereinafter referred to as ’intellectual
assets’, in the context of EU’s Open Science policy presup-
poses that such assets comply with the applicable EU and
local Member State regulations; otherwise, no intellectual
asset can be used safely and thus all stakeholders from
across academia would be discouraged from using and
sharing assets under the Open Science ecosystem. Thus,
compliance with the applicable licensing frameworks
guarantees the establishment of a trust framework in
which open practices can be embraced as the modus ope-
randi for all interested parties. In addition, intellectual
assets are usually subject to more than one different legal
regime regulating their use.> For instance, where open
science involves the processing of personal data, it is
subject to the applicable rules including the General Data
Protection Regulation (GDPR*); or, if it includes confi-
dential information, it is subject to contractual limita-
tions (e.g. Non-Disclosure Agreements) and legal limita-
tions (e.g. Trade Secrets legislation). Finally, before any
intellectual assets are made available, they will need to be
cleared off any other IPR, ranging from Trade Secrets to
Patents and Utility Rights, as well as by other contractual
or statutory restrictions, e.g. cultural heritage laws, national
security provisions or statistical confidentiality provi-
sions.” In other words, the key sources of legal transac-
tion costs stemming are: first, issues of rights clearance
and compliance with existing legal and contractual regi-
mes; and second, issues of license compatibility when
multiple assets under different - and often conflicting -
terms are combined.®® This is reflected in the relevant
Open Data European legislation, particularly Open Data
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Directive (Directive (EU) 2019/1024 on open data and the
re-use of public sector information), where it is expressly
mentioned that all the aforementioned legal limitations
should be taken into consideration and be excluded from
the scope of application of the Open Data Directive accor-
ding to the principle ’as open as possible, as closed as
necessary’.?

e) Absence of publicly available tools for rights clearance.

Despite the proliferation of assets licensed under open
licenses, and the fact that there are tools mostly focusing
on the documentation of rights clearance processes as
well as tackling license compatibility issues, major pro-
blems still exist. Most notably, such problems include: (a)
the lack of free to access rights clearance tools; (b) the
lack of maintenance of open licenses compatibility or
public domain calculator tools, as well as the lack of trace-
ability on license changes*; and (c) the absence of linking
compatibility and clearance assessment to publicly avai-
lable in open repositories resources.

3 THE LICENSE CLEARANCE TOOL (LCT)

The License Clearance Tool (LCT), a tool that is consi-
stent with EU’s open science policy, comes as a response
to the increased demand for holistic technical solutions
suitable for promoting the adoption of open science prac-
tices and the re-use of existing research and other types
of work. In comparison to pre-existing tools dealing
merely with a guided choice of open licenses, LCT has at
its core the resource, or the digital asset generated either
as original or derivative work. It helps addressing issues
of copyright, privacy and confidentiality, data protection,
limitations of national legislation, as well as any other
additional limitation that may further restrict the use of
the asset in the Open Science ecosystem. More specifically,
LCT enables the proper IPR management through the
clearance of open licensing terms and conditions, the in-
dication of any applicable embargo policy and any other
limitation that relates to cultural heritage legislation. It
aims to facilitate and automate the clearance of rights
(copyright) for datasets, media and software that are to
be cleared before they are publicly released under an
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open license and/or stored at a publicly trusted FAIR re-
pository. The clearance metadata itself will be stored and
licensed as an open-source resource. It provides equiva-
lence, similarity and compatibility between licenses if
used in combination, which is essential for derivative
works. Furthermore, it helps users to take into considera-
tion some of the core GDPR principles and raises aware-
ness about privacy concerns. Identification of a valid legal
basis that permits data processing, indication of the app-
ropriate data masking techniques that safeguard the pro-
tection of personal data, such as anonymization and
pseudonymization the transparency obligations of the
data controller and the existence of any confidentiality
agreement is an indicative list of the privacy-related issues
addressed in LCT. The aforementioned information, to-
gether with any other types of rights (national legislation,
national security etc.) that should be cleared before the
asset is released, is accessible through a checklist. In this
way, through a user-friendly and straightforward work-
flow, LCT assists users in determining the legal bounda-
ries that exist in a specific asset, which contradict with the
principles of being Fair, Accessible, Interoperable and
Reusable (FAIR) and impede the free or under pre-defined
conditions circulation of the asset in the Open Science
ecosystem. LCT provides a solution to the challenge of
addressing legal aspects in FAIR and in Open Research
Data Management (ORDM) 2 It is, thus, intended to support
mainly researchers and in general non-legal experts to
publish in FAIR/open modes and facilitates the sharing
of knowledge among the research communities and the
attribution of the creator’s work.

The tool provides guidance for 73 existing standard
open-source licenses, as these are the most widely used
and may thus accommodate most of the license clearance
and IPR needs for non-legal experts for different types of
resources. Finally, LCT is designed to be extensible with a
plan to include and allow options for crowdsourced clea-
rance in future work, for custom licenses that would
otherwise require input from a legal expert.

3.1 Legal insight

LCT’s development has been preceded by extended legal
search and analysis of most used licensing schemes. The
driving force has been to offer to all stakeholders and
especially those deprived of a legal background, an easy-
to-use tool to support them during the open license
clearance process and in parallel address the most frequent
case scenarios that restrict the use of an asset in the
context of Open Science. In this context, we integrated in
LCT the most usual legal boundaries relating to privacy
and confidentiality. We attempted to cover core principles
of GDPR including the transparency obligation of the
data controller, identification of the applicable legal basis
for data processing, technical measures for the protection
of personal data, that are a conditio sine qua non for sharing
personal data and using the asset in the Open Science
context. Further IPR restrictions that may apply to an asset
and national legislation limitations for national security
or other reasons were taken into consideration as well

when creating the workflow of LCT. It automates the
clearance based on the actions or omissions that each
standard open-source license provides for. These have
been put in a matrix, to allow the comparison all with all’
and unveil compatible and conflicting licenses. More
specifically, we selected 73 most used standard open-source
licenses for a wide variety of assets such as software, hard-
ware, font, data etc. We reviewed the legal text of each
license and categorized them on the basis of permissions,
duties or prohibitions stipulated in each license (e.g. crea-
tion of derivative works, commercial use, distribution
etc.) and upon categorization, licenses have been compared
to each one in pairs. Licenses have been further classified
in distinct license elements for each of the three catego-
ries. Through this assessment a core element of the appli-
cation has been created, the license compatibility matrix.

An important concern in our work, has been to increase
the legal transparency and awareness of the users. For
this reason, the dedicated ‘License Information’ section is
available, and users can navigate through it to understand
the main elements of each open license. More specifically,
this section provides a short summary as per license that
enables users to check their elements with respect to the
permissions, prohibitions and obligations, which deter-
mine the conditions under which the work is released:
indicatively the permission to allow commercial use or
not, permission of modification (creation of derivative
works), or reciprocity obligation (copyleft or permissive).
In this way, a codified version of licenses’ summaries has
been created, and next to each element an explanatory
note has been added for the users’ convenience so that
they can understand the meaning of each attribute and
select the most suitable license that corresponds more
closely to their needs. A URL link leading to the entire
legal text of each license is available, should users wish to
consult it for more details. This section was a key step in
LCT’s development, as it allows the codification of licen-
sing practices and further contributes to the reduction of
transaction costs in the reuse of assets licensed under an
open license. All users can easily compare among open
licenses and choose the most appropriate one simply by
navigating through the tool.

3 Mark D Wilkinson et al., “The FAIR Guiding Principles for
scientific data management and stewardship” (2016) doi:
10.1038/sdata.2016.18.
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3.2 LCT approach & methodology

LCT is offering a user friendly and intuitive web user in-
terface enabling its users to efficiently clear their work on
a resource basis, receive a clearance report including all
the provided information and retrieve detailed informa-
tion for each supported license.

The tool incorporates two main scenarios aiming on
supporting the two most common use cases, as these were
described by our target users during the design process.
The ‘resource driven clearance’, where the user aims to
associate an appropriate open-source license for existing
work composed by different elements that are licensed
separately, or the 'license driven clearance’ for derivative
work by combining licenses from the originating licensed
or possibly unlicensed content and the reverse rights
clearance procedure. Both scenarios incorporate all IPR,
personal and other rights related to the resource, aiming
on raising awareness on the most common legal aspects
that affect the future usage and exploitation of the cleared
resource.

To support these scenarios, LCT has developed a com-
patibility mechanism able to calculate the compatibility
among an arbitrary number of given licenses. This mecha-
nism is enhanced with the option to further limit the
compatible licenses based on a set of given attributes that
should be met. These attributes are a subset of the list of
license elements for each of the four categories.

The web application is supported by a web service
responsible for the initiation and display of the guided
wizards, the license compatibility check, the report gene-
ration, and the user’s management. LCT’s dynamic
approach has been reflected in the development of two
different schemas one for each scenario, using the JSON
notation, that model the different inputs and the structure
of each workflow that is dynamically interpreted by the
front-end application and is displayed to the end users.
Following this design approach our application can dyna-
mically accompany any changes in its wizards, elimina-
ting the need of source code updates and releases. Figure 1
presents an architecture block diagram of the LCT appli-
cation showcasing the different modules and services and
the interaction with external modules for the authentica-
tion of the registered users.
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3.3 LCT workflows

Two main workflows are supported in LCT. These are fol-
lowing the two possible usage scenarios the application
covers. Workflow I in the flowchart below, describes the
process designed in the tool to implement the first usage
scenario. It starts with a new rights clearance process ini-
tiated by the user by selecting the type of the resource
under clearance. The process is bound to the resource
itself and not the user who performs the clearance, allow-
ing different users to complete the clearance of the same
work. It is then followed by the association of each input/
used internal resource with a corresponding ‘license-in’
license and information. After this step is completed, the
application invokes the compatibility module and calcu-
lates the list of the compatible open-source licenses
based on the previous ones and allows the user to select
the desired one. In the last steps additional information
related to personal data and other rights is collected and
the clearance is submitted leading to the generation of a
compatibility report for the provided resource. In case no
compatible licenses are found, the process can be refined
or aborted.
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Workflow II allows the user to start a new clearance pro-
cess by first selecting the license he/she is interested in
using for releasing his/her resource. The algorithm works
with this target for the additional steps that do not other-
wise deviate from workflow I, at least from the user’s
point of view.

If there is no compatibility among the desired license
choice and the given used internal resources’ licenses,
then the derived work cannot be published with the chosen
license-out and a different one should be selected. This
workflow provides a user with license options by elimina-
ting incompatible choices considered at zero cost.

3.4. The application

An end user web application has been designed and im-
plemented and can be used by the research communities.
The application is available for both guest users and regi-
stered ones and is based on a guided form wizard for the
two distinct scenarios. It facilitates the clearance process
and after the submission of a form, the user can download
the assessment result as a custom pdf report. Registered
users have the option to access all their past clearances
and download their reports at any time. Figure 3 presents
a sample of the application pages and the guided form
wizard.

4 CONCLUSIONS

Licensing and rights clearance with respect to a broad
range of legal aspects in the Open Science ecosystem is a
complex issue and requires a great level of legal expertise.
The difficulties lie not only in the need to be up-to-date

lcands Claorance Tool
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with the current developments in terms of law, policies or
other regulations with binding effect, adopted at either
international or EU level, but also in the way this legal
information is accessed and used. Techno-legal tools
such as LCT do provide a possible solution, however fur-
ther work is needed to support the changing and increa-
sed needs of researchers for publishing open and FAIR.

In this frame, LCT development investigates changes in
two directions. A first expansion aims at including even
custom licenses in order to properly address legal com-
plexity. The potential direction for future work is the
comparison of ‘standard to custom’ and ‘custom to
custom’ licenses that poses a challenge for both directions:
on the one hand, it involves a detailed legal analysis on
the compatibility of licenses, and on the other hand it
requires the technical deployment of the solution, which
could be achieved though appropriate means that would
make feasible the classification of custom licenses to spe-
cific license elements, thus enabling their automatic
compatibility assessment with existing standard licenses
and allow their usage in research outcomes and other
types of work.

A second development direction under consideration
for LCT, is the implementation of crowdsourced clearance.
This requires a parallel effort at two levels: creating the
grounds by setting up the environment, technically, as in
a platform, and physically, as in community building,
driving awareness, generating motivation. This will allow
to provide a complete framework for crowdsourced clea-
rance of custom licenses. The advantages of an open and
citizen science-oriented approach are evident: as resear-
chers aim to work in increasingly open and reproducible
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ways to address challenges and solve problems, the
crowdsourced license clearance can help to identify the
best options and increase reproducibility even more.

We are well aware of difficulties and limitations the
above processes may have. We consider, however, that
they considerably enhance the sharing and use of know-
ledge in open research environments, without compro-
mising in terms of awareness of the general legal frame-
work as well as of IPRs.
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